The main attractiveness of Web services is their capacity to provide interoperability among heterogeneous distributed systems. Increasingly, companies and organizations have adopted Web services as a way to interoperate with their business partners. In such a scenario, Web services choreography can be applied in the speci cation of interorganizational business processes. However, the dynamic nature of business partnerships requires mechanisms for agile designing and deploying choreographies. In this paper, we present an infrastructure that aims to address the above concern. Our approach aims to reach exibility by providing mechanisms for sharing, nding and executing choreographies in a friendly manner for the user. We also present a prototype implementation.
INTRODUCTION
Increasingly, companies and organizations have adopted Web services to interoperate with their business partners.
Web services are applications that are published, located and invoked over the Web.
The major attractiveness of this technology is that it is based on XML standards and well known Internet protocols, providing facilities for interoperability among heterogeneous distributed systems. In the business scenario, services are building blocks that are used for the creation of interorganizational business processes.
Web services-based business processes can be speci ed as Web service choreographies, which are conversations among multiple services that interact in a collaborative fashion to solve a speci c problem.
We envision three central issues that must be faced in this approach. First, existing proposals for choreography speci cation languages are not directly executable. Thus, choreography representations need a speci c infrastructure to execute them. Second, partners may not be known at speci cation time; hence, it may be necessary to discover them at execution time.
Finally, the mechanisms for choreography speci cation and deployment must be exible enough to accomplish the changes of very dynamic business environments. In this paper, we present an infrastructure that aims to address the questions above.
In our infrastructure, interorganizational business processes are described in WS-CDL (Web Services A key feature of our infrastructure is a mechanism for sharing choreography descriptions. This mechanism allows organizations to discover choreography descriptions through the use of semantic annotations based on ontologies. We believe that choreography sharing combined with our facilities for deployment and execution of choreographies allows organizations not only to adapt friendly to partnership changes, but also to augment their range of possible partners.
The main contribution of our work is thus an infrastructure geared towards helping choreography designers (our users) in the task of choreography specication. It allows these users to quickly nd a choreography that matches their necessities, considering both syntactic and semantic issues. It also supports deployment and execution of the business' portion of a process, without the need to previously know involved partners. This fosters exibility and independence of each participant in a business environment.
This paper is organized as follows: Section 2 presents some related works; an overview of the proposed infrastructure is showed in Section 3; Sections 4, 5 and 6 detail our approach for sharing choreographies, discovery partners and coordinating the choreography execution; Section 7 presents some implementation issues; nally, in Section 8, we present conclusions and future works.
RELATED WORK
Several papers, e.g. (Chung et al., 2004; CaituiroMonge and Rodrguez-Martinez, 2004; Jung et al., 2004) , present solutions for executing Web service compositions. Chung et al. (Chung et al., 2004) present an architecture that uses a grammar to specify business processes.
The architecture provides mechanisms to discover services, bind them to processes' taks, and coordinate them. Caituiro-Monge Each generated plan implements the logic needed for playing a role speci ed by the global view.
Once the coordination plan is generated, it can be interpreted and executed by a coordination manager.
The latter is also responsible for discovering choreography partners. The partner discovery involves the use of the participant repository that allows coordination managers (i) to discover a coordination manager that is able to perform a given choreography role or (ii) to resolve the endpoint reference of a coordination manager that is already performing such a role.
To illustrate the use of our infrastructure, consider a simple scenario: a manufactor M needs to implement a business process to order raw material. Therefore, M searches in a choreography repository for a global view that meets its requirements. Assume that M chose the choreography described in Figure 2 .
The choreography example in Figure 2 The semantic annotation allows users to discover choreography descriptions based on roles and relationships among these roles. Examples of queries are:
• Return choreographies that include a supplier of ProductA and a manufactory that produces ProductB;
• Return choreographies that include two participants related by a Supply service.
Our approach considers the similarity of concepts and properties provided by different ontologies. So, one can search for choreographies using as basis one's particular ontology, without knowing the speci c ontology used in WS-CDL annotations. This is done through a service developed by (Daltio and Medeiros, 2007) , which provides means for ontology alignment and query.
Our semantic annotation can be complemented by the use of SA-WSDL. The semantic information added by SA-WSDL can be used for higher granularity queries involving, for example, details about the SA-WSDL operations. Moreover, the adoption of SA-WSDL may facilitate the automatic generation of coordination plans.
RESOLVING PARTNERS
Our infrastructure allows a choreography participant to resolve partners at execution time with little effort from choreography designers. Global views and coordination plans can be designed at a partner role level, regardless of who will play each role.
The logic for resolving partner's endpoint references is implemented by the coordination manager and is almost transparent for designers. The coordination manager can obtain a partner endpoint reference in three ways:
• Automatic partner discovery: the coordination manager searches for partners in a participant repository using the identi er of the role (choreographyId + roleId) the partner must be able to play (e.g. interactions involving partner M in Figure 3).
• Automatic instance discovery: the coordination manager searches in a participant repository for the partner that is already playing a role in a speci c choreography instance (e.g. interaction among partners T and S in Figure 3 ). The key used for searching is the combination of the identi ers of the role and the choreography instance.
• Static binding: the endpoint reference of the partner is de ned at deployment time of the coordination plan.
The coordination manager maintains a con guration le for each coordination plan that it is able to execute. This con guration le, which is created by the plan designer, de nes how to resolve the endpoint reference for each partner. Interactions between two coordination managers are preceded by a connection phase. In this phase, coordination managers agree on the choreography to be followed, the role to be played by each one, and the context identi er that distinguishes the choreog- 
IMPLEMENTATION ISSUES
In order to validate our infrastructure, we have implemented a prototype. The infrastructure components were implemented using Java language. In this section we present some issues about our implementation experience.
Choreography Repository
Our repository is to be implemented as a Web service that when it is necessary invokes the Aond e ontology service of (Daltio and Medeiros, 2007) . When 
Participant repository
The participant repository was implemented as a simple Web service that is able to register and discover endpoint references. We have implemented only the operations that are needed to validate our automatic discovery mechanisms and test the coordination manager functionalities.
Plan Generator
We have speci ed a set of rules for translating WS-CDL global views to BPEL coordination plans. The central idea of this translation is to generate a coordination plan skeleton for each role de ned in the global view. For each WS-CDL element that is related to a speci c role, a BPEL mapping is added in the correspondent skeleton. Although our plan generator is speci c to our infrastructure, the basic ideas under the translation rules are applicable to a generic WS-CDL to BPEL translation. 
CONCLUSION
We believe that an important issue in SOA environments is the exibility to agilely adapt to business changes. Our solution aims to meet such exibility by providing mechanisms for sharing and nding choreography descriptions, based on semantic annotations, and deploying and executing them with small programming effort. The prototype implementation shows our infrastructure's feasibility.
A contribution of our infrastructure is a mechanism that allows automatic partner discovery. This feature allows business processes to be executed by distinct con gurations of partners. Another contribution is the separation between business logic and coordination management. Choreography designers do not need to worry about the way context control will be done or which choreography partners are connected to the system. This transparency facilitates the choreography design.
Our infrastructure also facilitates the deployment and execution of choreographies. The plan generator speeds up the generation of coordination plans; besides, it reduces the possibility of errors and inconsistences in this task.
Issues that will be addressed as future work include: (i) the improvement of WS-CDL semantic annotations to provide more re ned queries; (ii) the automatic customization of plan skeletons based on SA-WSDL semantic annotations; (iii) the improvement of the coordination manager architecture to deal with partner authentication, security and authorization issues; and (iv) the provision of fault tolerance. 
